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(54) MAIN SPINDLE APMRATUS i=OR MACHINE TOOLS, AND MULTISPINDLE HEAD FOR 
MACHINE TOOLS 



(57) TTiis invention relates to a spindle devtoe Ibr 
machine tool and a mufti spindle head for machine tool 
to lubricate the tp of a ted (30) machining compara- 
tively deep parts of a mkpiece with a mist of cutting oil. 

The spindle device for macfiine tool comprises a 
main spindle (3) having a tod hokier (8) and a tool (30) 
at the tip thereof, an axial hole (10c) provkJed at the 
center of the main spindle (3), and a cutting oil si|)ply 
p^ (25) provkJed in the axial hole (10c). The cutting oil 
supply pipe remains irrolatfonal regardless of rotatfons 
of tfiemain spindle (3). A mist of cutting oil is suppGed 



from the outer end of the main spindle (3) into the cut- 
ting oil supply pipe (2^. and spouted from the tip of the 
tool (30). 

The muHi spindle head for machine tool comprises 
a tfvough hole ^) for cutting oO provided at the center off 
each spindle (111) in longitudinal direction tttereof. A 
mist of cutting oil is supplied into the through hole (b) 
from the outskte, and spouted from tfie tp of a tool 
(119). 
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Description 

FILED OF THE INVENTION 

[0001] The present invention relates to a spindle s 
device for machine tool and a multi spindle head there- 
for. 



thereby enlarging its cfiameter. Accoidingly. it becomes 
difficult to keep a dense arrangement of spindles. 
[POII] Therefore, an object of the second and third 
inventfons fo to provide a mufti spindle head for machine 
tool to overcome these problems. 

SUMMARY OF THE INVENTION AND ADVANTAGES 



BACKGROUND OF THE INVENTION 

[0002] In machining with a machine tool, a large 
amount of cutting oO is suppfied to a machining position 
in order to cod down and lubricate a worKpiece and a 
tooip or to efimlhate cutting chf)s. However, cutting oil 
arises various protslems such as environmental pollu- 
tion, adverse influence on human fiealth, high cost in 
treating waste oil. lower longevity of tools due to exces- 
sive cooling of workpieces» firictional wearing of tods 
due to excessive cutting oil, etc In adcfition, since a 
large amount of cutting oil adheres to cutting cfiips dur- 
ing machining. It is necessary to separate cutting oil 
from cutting cfi^)s, if re-utiBzing the cutting ch^ps. 
[0003] In order to solve these praUemSta a very small 
amount of cutting oil hss t)een atomized and supplied to 
a macfiining position of the worl^ece in recent year& 
This treatment is called dry cutting. 
[0004] In this dry cutting, it is easy to supply a nist of 
cutting oil to the tip of a tool during macfiining compara- 
tively shallow parts of a workpieoe, but it Is difficult dur- 
ing machining conparatively deep parts. The appticant 
of this invention lias proposed a Japanese Patent Ma 
26871 1 0 to overcome the atxive difficulty. 
[0005] A spindle device in the Japanese Patent Na 
26871 10 can effectively 8ij|)piy a nist of cutting on to a 
tool during macfiining comparatively deep parts of a 
workpiece. However, its structure is compGcated, and 
cost Inaeases substantially in some usesw 
[0008] Therefore, an object of Ifie first invention, is to 
provide a spirxfle device for macfiihe tool to overcome 
the above problems. 

[0007] In a rrulti spindle head for machine toa plural 
splrxiles, each fixing a cutting edge at tfie tip thereof, 
are arranged in a same direction with more than certain 
density. Dry cutting is also occasio n ally required in tNs 
multi spindle head. 

[0008] Since ttie spindles are densely arranged in the 
at)Ove multi spindle head, it is difficult to supply a mist of 
cutting oil to aO tools equally even during macNning 
comparatively shallow parts of a wori^eca It is much 
more difficult when it comes to machining comparatively 
deep parts. 

[0009] H the Japanese Patent Na 26871 10 is applied 
to this multi spindle to settie the above problem, there 
arise the same problems as a complic ate d structure and 
very high cost. 

[0010] Especially in the multi spndle head, cost 
increases In proportion to the number of spindles. 
Besides, a struchjre inside tfie spindle is complicated. 



[0012] To achieve tfie atxive object, the first invention 

10 is shown in daim 1. A spindle device for machine tod 
comprises a spindle having a tod hdder and a tod at 
the tip thereof, axial hdes provided at the center of the 
spindle^ and a cutting dl supply pipe provided in the 
axial hde. The axial hdes extend from the outer end to 

75 the tip end of ttie spindle, arvJ the cutting dl suf^Dly pipe 
remains Irrotational regardless d rotations of the spin- 
dl& Arrest of cutting oO is suppfied from the outer end of 
the spindle into the cutting dl SMPply pf>e and spouted 
from tfie tip of tfie tod. 

20 [0013] In this invention, the main spindle rotates dur- 
ing macfiining a wori^eca However, during rotations d 
the main spindle, the cutting dl supply pf>e remains 
irrotational, sufsplying a mist off cutting oO around tfie 
tod hdder as wdl as the tod. Here^ the rnist flowing 

25 inside the cutting dl supply pipe is never affected by 
rotations d the main spindle, theret>y flowing smoothly 
witti a uniformly distributed slata Accoidingty. the cut- 
ting oO is supplied to the tip of the tod slably as wdl as 
comaratively equally, theret)y effectively lutnicating the 

30 t^ d the tod machining deep parts d the woricpieca 
[0014] According to this invention, as described 
above, ttie tp d the tod macfiining conparatively deep 
parte can t>e luk>ricated equally, surely, and stably k>y a 
comparatively sinple method of the cut&ig oil supply 

36 pipe which is irrotatably provided Into the main spiridia 
Because tfie cutting oO sifsply ppe is lrrotatat)ly pro- 
vided, this invention requires no rotary jdnt which is 
conventionally used in supplying fluid from affixed posi- 
tion to tfie main spindle during Hs rotations, tfieretyy sim- 

40 plifying its structure. 

[0015] The second invention is shown in daim 2. A 
nujiti spindle head for macfiine tod comprises plural 
spindles arranged in ttie same direction, each d which 
has a tod at ttie tip ttiered, a ttvoufi^ hde ftar cutting dl 

45 provided at the center d tfie spindle in longitudinal 
direction thered. and a through hde for cutting oil pro- 
vided in the tod at the tip d ttie spindia The through 
fide coiranunicates with tfie through fide provided at 
ttie center, and a mist d cutting dl is suppGed into the 

so ttirough hde from the outsida 

[0016] According to ttiis invention, a mist d cutting dl 
readies the through fide for cutting dl d each tod via 
ttie ttirough hde Id cutting dl d each spindle, and 
spouts from ttie tq^ d each tod. Accordingly, even 

SB ttKMjgh the tod is cutting conparatively deep parte d 
the workpiece, required parte d ttie tod are lubricated. 
[0017] In addition, since only the through hde for cut- 
ting dl is provided inside the spindle, a diameter d the 
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spoxfle can be (fiminished, thereby gathering pluraJ 
spincfles clOGely in a nanrcw space as well as miniaturiz- 
ing the deyic& Besides, because of its simple structi^ 
the device can reduce the cost as weO as mechanical 
failure. Moreover, it can be managed easily. 
[0018] A concrete explanation of ttvs invention is as 
follows. 

[0019] As shown in claim 3, the rear off each spindle 
protnjdes in a closed room which is integrated wHh the 
spindle, and a nrvst of cutting oil is sufsplied Into the 
closed room from ttie oulsida 
[0020] Or as shown in daim 4, a cave hole is provided 
to an outer periphery of each spindle at tfie middle of 
me lengm mereof, ano a ciosea room is proviaea 
l)6tween t>earings to surround the cave hola A mist of 
cutting ofl is sifsplied into the closed room from the out- 
sida In this structure, a mist of cutting oil can be sup- 
pfied from the outer per|)hery of the spindle at the 
middle of tfie length tfiereof , arxl spouted trom tfie ^p of 
a tod. 

[0021] Or as shown in claims, a cave hole is provided 
to an outer perphery of e^ spindle at the tip thereof, 
and a closed room is provided between bearings to sur- 
round tfie cave lioieL A mist of cidting oil is supplied into 
the closed room from the outsid& In this structure, a 
mist of cutting oil can t>e supplied from the outer periph- 
ery cf the spindle at tfie isp tfiereol and spouted f^om 
thetipofatooL 

[0022] The Ifurd invention is sfiown in claim 6. A muHi 
spindle head for machine tool comprises plural spindles 
arranged in a same (firection. each of which has a tool 
at the tip thereof, an axial through hole provided at the 
center of each spindle^ a cutting ofl supply pipe inserted 
into the through hole^ and a through fiole for cutting oil 
provided in the tod. The cutting ofl sipply pipe remains 
irrotatk)nal regardless of rotations of the spindle, and 
the through hole communicates with the tp of the cut- 
ting oil supply pipa The rear of the cutting ofl stpply 
ppe p^olyudes in a dosed room integrated with tfiespirv- 
die head, and a mist of cutting oil is supplied into ttie 
dosed room from the outsida 
[0023] In this invention, a mist of cutting oil reaches 
the through hole tor cutting ofl in the tool from the dosed 
room through tiie cutting ofl supply p^pe^ and spouts 
from the fqp of the tod. Because the cutting oi sipply 
pipe remairs irrolalional regardless of rotations of tfie 
spindle; Itie mist flowing inside is never affected by cen- 
trifugal forca Accordingly, tfie mist is neitfier liquidized 
by centrifugal force nor separated into each component 
due to the difference of relative derwty of oomporients. 

thereby spouting from the tp of the tool in a uniformly 

** . ** . - -« - » - » - 
uisuuitea siaia 

[0024] Since this Invention has a comparatively simple 
structure wittiout any rotary joints, a mist of cutting ofl 
can be ctislributed conparativdy uniformly during 
spouting from the tip of each tool of phral spindles. 
Therefora it is possible to effectively Uxicate required 
parts of each tod machining deep parts of the wortc- 



pieca 

[0025] In addition, because only the cutting oil sipply 
ppe is provided inside the spindle, a diameter of ttie 
spindle can be comparatively smaO. Therefore, plural 
5 spindes can be arranged dosely in a narrow space, 
thereto miniaturizing the devica 
[0026] Moreover, its simple structure effects low cost, 
few mechanical failure^ and an easy management of the 
devica 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
10027] 

IS FIG. 1 to FIG. 3 relate to ttie first invention. FIG 1 is 
a sectional view sfiowing a spirvJIe device related to 
the first embodiment of tfiis invention. FIG. 2 is a 
partially enlarged sectional view of the spindle 
device, and FIG. 3 is a sectional view showing ttie 

20 Spindle device related to ttie second embodiment Of 
tills inventfon. 

RG. 4 to FIG. 11 relate to ttie second invention. 
FIG. 4 is a sectional side view showing a main part 

25 of a machine tod having a multi spindle head 
related to the first embodiment of this invention. 
FIG. 5 is a view taken along the line x-x of FIG. 4, 
FIG. 6 is an eitoged sectional view of the spindle 
head, FIG. 7 is a sectional side view showing a 

30 main part of the machine tool having a mufti spindle 
head related to ttie second embodiment of tfiis 
invention. FIG. 8 is an enlarged sectional view of 
the spindle head, FIG. 9 is a sectional side view 
showing a main part of the madune tod tiaving a 

S5 multi spindle head related to the third embodiment 
d this invention. FIG. 10 is an enbrged sectional 
view of the spindle head. arxJ FIG. 11 is a view 
taken along the Gne xl-xl of FIG. 10. 

40 RG. 12 and FKB. 13 relate to the third invention. 
RG. 12 is a sectional side view sfiowing a main part 
d the madune tod having a multi spindle head, 
and FIG. 13 is a enlarged view of the spindle head. 

45 DESCRIPTION OF PREFFEREDEMBODMENTS 

THE FIRST INVENTION 

(P02q The fiist invention of this invention is now 
so descrfoed as ttie fdlowing. FIG. 1 is a sectional view 
showing a spindle device related to tiie first embodi- 
ment of tfiis invention, and F IG. 2 is a partiaOy enlarged 
sectional view of the spindle devica 
[P029] In these dnmrings^ 1 is a main frame of the 
55 spinde device^ and 2 is a cylindrical supporting frame 
kx)lted to the main frame 1. 

[P030] A main spindle 3 is Internally inserted into the 
cylindrical supporting frame 2 so as to t>e rotatable at a 
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fixed position by means of bearings 4a, 4bL 
[Q031I Here, 5a, 5b are ring merTi)eis fixed lo front 
and back end faces of tfie c^indrical supporting frame 
2, respectively. The numerals 6a, 6b are cylindrical 
spacers to regulate each position of bearings 4a, 4^ s 
and 7 is a screw ring to press a back face of an inner 
ring of the bearing 4bL 

[P032] A tapered hole 3a for internally installing a 
taper shank 8a of a tool holder 8 Is provided to the 
center of the front of tfie main spindle 3. and a straight io 
center hole 3b is formed next to the tapered hole 3a. 
P)Q39] The numeral 9 is a cylindrical guide member 
intemany inserted into tfie front of tfie center fide 3b 
with its forward displacement restricted. Stairs of a 
proper shape are provided to an irmer drcumferential is 
face 9a of the qrlindrical guide member 9. 
[0034] ThenumerallOisadrawbar. corrpristngan 
extensive portion 10a at the front which is closely 
inserted into tfie cylindrical guide meiiter 9 k)y means 
of a paddng "!;>' a flanged portion 10b around the back 20 
end. which is guided by an inner circumferential face of 
tfie center hole 3b^ and a straight hole 10c at tfie center. 
H0O3SI Disk springs 11 are provkJed in the center hole 
3b In the mkUle of the whole length of the draw bar 10 
and between the flanged portkxi 10b and the back end 2s 
of the cyOndricaJ gMe member 9 m a overlapped and 
corTf)ressed state. 

0X06] A cyOndrical hokiing member 12. whkii Is 
screwedtntothefrontof thedrawbar 10, istoopen and 
ctose a damp member 13. A hollow 12a is forrned to a 30 
peripheral face of the cyfindrical holding member 12 so 
as to engage with the damp member 13. The damp 
member 13 comprises plural engaging pieces^ whk^ 
are arranged cyllndricaDy to a drcumference of the fiol- 
low12a. 3s 
[0037] The numeral 14 is a pulleyfixed to an outer dr- 
cumference of the rear of the main spindle 3, whose 
rotations are regulated by an unillustrated motor 
throughabett. 

[0038] The numeral 15 is an end face cover which is 40 
bolted to tfie back of tfie main spindle 3, aixJ a rear end 
lOdoftfiedraw bar 10 is internally inserted into a center 
hole off the erd face cover 15 so as to be displaced in 
longitucfinal directions f1, C 

[0039] TTie numeral 16 is an engaging ring plate fitted 4S 
externally to the rear of the main spindle 3. The engag- 
ing ring plate 16 is engaged with the end face cover 15. 
thereby being prevented from slijpping out backward. A 
cyfinder meiTter 17 and a cyfinder cover 18 are bolted 
In tftis order to tfie t)ack of the engaging ring plate 16. In so 
addition, a staged piston 19 is internally inserted into 
the cylinder cover 18. 

[0040] The staged piston 19 comprises a center hole 
and a rear protruding portkKi 19a. The rear protrufing 
portion 19a is internally inserted into tfie center fide of ss 
the cyTinder cover 18 so as to be sTxtebly displaced in 
longitucfinal directk)ns f 1. f2. 
[0041] Here, 20 is a threaded portkmsaewed into the 



center hole of the piston 19. The threaded portion 20 is 
displaced by its rotatkm and fixed to a position Kiy a 
kx:knut21. 

[0042] The cylinder memt)er 18 is provided with paths 
pi, p2. The path pi is open to a cylinder room 22 t>ehind 
the piston 19, while the path p2 is open to a cylinder 
room 23 before the piston 19. 
[0043] The rumeral 24 is a supporting frame fixed to 
the main frame 1, and 25 is a straight cutting oil supply 
pipe fi)®d to the supporting frame 1 by means of a cou- 
pling member 26. 

[0044] The supporting fifame 24 can slightly displace 
the cylinder member 17 in longitudinal directkxiSw In 
addition, a spring V is provUed l>etween the cylinder 
cover 1 8 and tfie sufiporting frame 24 to press the cyGn- 
der cover 18 in a forward direction fl. 
[0045] The cutting oil sifsply pipe 25 extends to the 
f^ of the cylindrical sufsporting member 12 from the 
coupling member 26 via each center hde of the 
threaded portk)n 1 9, tfie draw bar 1 0. and the cylindrical 
supporting meiTt)er 12. 

[0046] Here, needle bearing rings 28. 28 are mounted 
to the rear of the draw bar 1 0 and the inner of the center 
hde of the cylindrical supporting merrbef 12 so that the 
cutting oQ siwly pipe 25 can rotate at a fixed position of 
the main spindle 3 relatively to the spindle 3. The needle 
bearing rings 28 contribute to displadng the cutting dl 
SMpply pipe 25 In ton^tudinal cfirections fl, f2 wHhin a 
fixed ranga 

[0047] The tool hokler 8 comprises a taper shank 8a, 
a flanged portion 8b and a chuck portion 8c and the 
taper shank 8a is inserted Into the taper hole 3a of tiie 
main spindle a 

[0048] The rear of tfie taper sfiank 8a is provkiedwilh 
a pull stud 29 engaged with the dianrp member 1 3. The 
flanged portion 8b is provkfed with a cavity "rii" to be 
caught by an automatic tool cfianger wfien dianging 
tools, and the cfiuck portion 8c is to fix a tod 30. 
[0O49] A center hde 27a is provkled in a main body 
27 of tfie tod hdder 8. An internal ment>er 31 is pro- 
vkied in tfie nrvddle of the whole length of the center hde 
27a. arxi a connecting pipe 32 is provkied to connect a 
center hde of the internal member 31 with a center hde 
of the puD stud 29. 

[0050] Thou£^ a tod 30 is not restricted to a dn1l, 
reamer, tap, rroaling or dse, it is necessary to have a 
path 30a extending from the back to the tip of the tod. 
[0051] The numeral 33 is a cutting dl atomizing devk» 
to generate a mist off cutting oil. comprising a com- 
pressed air supply pipe 34, a f9ter 33a, a pressure con- 
trd ur^ 33b, an atonizing deAce 33c and a cutting dl 
transmitting p^ 35. The cutting dl transmitting pipe 35 
connects with the coupling member 26 through a hose 
36 arvJ a pipe line 37. and communicates with the inner 
of the cutting oil SLf)ply pipe 25. 
[0OS2] Example for use and operation of the sSme 
spindle devk» are as fdkM^. 
[0053] When extracting the tod hdder 8 mounted in a 
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manner shewn in FKa. 1 and RGL 2 from the main spin- 
dle 3, an unfllustrated automatic tool changer grasps the 
flanged portion 8b ofthe tool holder 8, and then pres- 
sure fluid is supplied into the cylinder room 22. There- 
Ibre, the piston 19 is displaced to the forward direction 5 
f 1 against elasticity of an unillustrated spring V. When 
the piston 19 ts displaced over a fixed dimension, the 
engaging ring plate 16 and the end face cover 15 are 
pressed so as to connect with each other. Tbea the 
front of the threaded portion 19 presses the back of the 10 
draw bar 10, thereto dteplactng the draw bar 10 to the 
fdnHord direction f1 agairst elasticity of the cSsk spring 
11. 

[Q054] As the draw bar 10 is (fisplaced forward, the 
cylirvfrical supporting mer7t>er 12 and the damp mem- is 
ber 13 are cfi^aced in the forward (firection f1. When 
they are displaced over a fixed dimension, the front of 
the damp member 13 oomeG off a protrusion of the 
inner circumferential face of the cySrdrical supporting 
member 12. thereby displadng the front of the damp 20 
member 13 outwards in a radius direction of the cylindri- 
cal supporting member 12. 

[QOSS] In tills states the automatic tool changer gives 
Ibrce enough to draw tite tod holder 8 in ttie forward 
<firection fl. Since tfie damp merTt>er 13 is released. 2s 
the pull stud 29 comes off ttie dairp member 13 wittiout 
beirig caught ttiereby. and therefore the tool holder 8 is 
pulled out of tiie main spindle 3. 
[0056] On the other band, wfien mounting the tod 
holder 8 on the main spindle 3, ttie draw bar 10 is now 30 
in ttie same state as ttie tod holder 8 is puDed out of ttie 
main spindle 3. In ttiis slate, ttie taper shank 8a of the 
tod hdder 8 is inserted into the taper hde 3a of the 
main spindle 3 by the automatic tod changer. Here, 
because ttie damp menfoer 13 is rdeased. the pull stud 35 
29 is inserted into ttie danp menfoer 13 wittKXJt t>dng 
caught thereby. 

[0057] After the insertion of the damp member 13. 
pressured fluid inside ttie cylinder room 22 is ds- 
charged. whOe pressured fluid is suppGed to the cylinder 40 
room 23. Therefore, the piston 19 is displaced back- 
ward, and the threaded portion 21 separates from the 
draw bar 10. and ttie draw bar 10 retreats to an original 
position shown in FIQ. 1 witti dastidly of the disk spring 
11. 45 
[0058] Due to the retreat d the draw bar 10. the outer 
drcumference of the front of the damp member 13 is 
pressed by a protrusfon of an inner drcumferential face 
of ttie cyGndrical giuSxig member 9. thereby cfiminishing 
ttiediameterof the damp member 13. Then, ttie tip of so 
an inner circumferential face of the damp member 13 
engages with a neck of the pdl stud 29. and puOs the 
puO stud 29 witti elasticity of the <§sk spring 11. There- 
forei the tod fidder 8 is dosely fitted into the main spirv 
(fle 3. In this state, an interval between the back of ttie ss 
puB stud 29 and the front of the cutting ofl sif)ply pipe 25 
is generally within 0.5 mm - 1 mm. Afterwards, the 
automatic tod dianger rdeases the tod holder 8. and 



then retreats. 

[P059] lnnriachiningavi«)rt^'eceV', ttie pulley 14 is 
rotated k]y an unniustrated motor. Accordingly, the main 
spindle 3 rotates, guided by means of tiie bearings 4a. 
4b. 

[9060] In ttiis case, because the cylinder member 17 
and the piston 19 are supported by the sif^porting 
frame 24. neittier of them rotates. In addition, when tiie 
pressured f bid is suppfied into ttie cylinder room 23. the 
engaging plate member 16 is cfisplaced in the forward 
direction fl by dastictty of die spring V so as to sepa- 
nrte lirom the end face cover 15. theretyy giving no rota- 
tory resistance to the main spindle 3. Moreover, ttie 
piston 19 also separates from the end face cover 15, 
ttiereby giving no effect on rotations of ttie main spindle 
3. 

[0061] On the other hand, k)ecau&e ttie cutting oil sup- 
ply pfpe 25 is fixed integrally witti ttie sijpporting firarne 
24, it does not rotate regardless of rotations of ttie main 
spindle 3. 

[P062] In this state, the compressed air is supplied into 
ttie cutting dl atomizing device 33. Here, a mist of cut- 
ting oO is produced under an atomizer theory, and sup- 
plied to ttie backof the cutting dl supply pipe 25. A mist 
of cutting oO sipplied in this way is spouted from ttie 
front of the cutting o3 supply pipe 25. After reaching ttie 
of the tod 30 through a central patti d the tod 
holder 8, it is spouted from the tf> of the tod 30 via tfie 
path 30a. 

[0063] In tfiis case. t>ecause a mist of cutting dl flow- 
ing in the cutting oil supply pipe 25 in the fonvard direc- 
tion fl is not affeded by centrifugal force due to 
rotations of ttie main spindle 3, it reaches around ttie 
tod holder 8 wittiout t>dng liquidized or separated into 
each component due to the difference of relative density 
of components of the cutting dl, and spouts from the t^ 
of the tod 30 comparatively uniformaOy. 
[p064] Besides, tfiough a mist of cutting ofl spouted 
from the front of the cutting oH sufjply pipe 25 may ftow 
backward afong the outer droHiiferential face thereof, 
its flow is restrided by ttie front eoctensive portion 1 0a of 
ttie drawt>ar 10. 

[0069] In this state; tfie spindle device is displaced for 
the wori^ece V to madiine it properiy. Here, even if 
the tip of tfie tod 30 machines comparatively deep parts 
of the worlq^'ece ^V. the tod 30 is lubricated effectively 
arvj equally. 1heret)y effecting an exact madiining. 
[0060] The second eiTfoodiment of this invention is 
described as ttie following. Fia 3 is a sectional view 
showing a spindle devfoe related to ttiis errfoodimenL In 
ttiis figure, the same marks are ^ven to the substan- 
tially same positions as in the atx3ve errfoodiment 
[0067] As shown in Fia 3, ttie tod hdder 8 is bdted 
to ttie front of the main spindle 3, and ttie tod 30 is 
saewed up to the front of the tod hdder 8. 
[0068] As in the above embodiment, the cuffing dl 
supply pf>e 25 is also k)cated instie ttie center fide 3b 
of ttie main spindle 3. However, since tfie cutting ofl sup- 
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ply P9>e 25 are not axfaHy (fisplaced, ball bearings are 
used for the bearings 28, 28 for guiding the front and 
rear of the cutting oil supply pfpe 25. 
[0069] It Is not considered to attach and remove the 
tool holder 8 automatically the automatic tool s 
changer, and therefore neither cylinder memt>er8 17 nor 
pistons 19 are provided. 

[0070] The front of the cutting oil 8ijf)pSy pipe 25 is 
inserted into the center hole 27a of the tool holder 8. 
and a mer member 38 is bolted to dose a space io 
between the center hole 3b of the main spindle 3 and 
the cutting oS supply pipe 2S 
[9071] In this case^ the cutting oO supply pipe 25 
passes ttuough ttie centsr of the cover member 38 air- 
tightly and rotatablely is 
[0072] In this embodiment, the tool is manuaOy 
excfianged. 

[0073] When macNning the wort^'ece rotatory 
force is transmitted tfirough the pulley 14 so as to rotate 
the main spindle 3, ttie tool holder 8, the tool 30. and the zo 
cover member 38. The cutting dl si^ly p^ 25, how- 
e^, remains trrotationai. 

[P074] Aftenwaid, a mist of culling oO is supplied from 
the cutting OB atomizing device 33 Into the cutt&ig ofl 
supplypipe25tomadunetheworKpiece V'.asinthe 2S 
former embocOment 

[0O75] In this emtxxfiment, t>ecau6e the cutting ofl 
supply pipe 25 does not rotate Hseit a mist of cutting oil 
supplied therethrough Uxicates tfie tip of the tool 30 
effectively, even if it is machining oomparativeiy deep 3o 
parts of the workpiece *W. 

THE SECOND INVEMTION 

[0076] The first embodiment of the second invention 3S 
is new described. FIGL 4 is a sectional side view show- 
ing a main part of the machine tool having a muHi spin- 
dle head related to this embocfiment. FKI 5 is a view 
taken atong the line x-x of FIGL 1, and FIQ. 6 is an 
enlarged sectional view of tfiespinde head. 40 
[0077] In these drawings, 101 isat)ed, 102isacar- 
riage movable in the ton^tudnal cBrections f1» f2 
through a gdding track 101a momted on an upper face 
of the bed 101, and 103 is a mulli spindte head fixed on 
an upper face of the mowak)le carriage 102. 4S 
[Q078] A concrete structure of the multi spindle head 
103isasfdk}ws. 

[P079] The multi spindle head 103 comprises a k)ead 
frame 104 fixed to tfie carriage 102. and a spindle part 
105prDMdedtothefroritoftheheadtrame4.Tbespin- so 
die part 105 has a rear case frame 106a and a front 
case frame 105b. 

[0080] Therearcaseframe 105a comprises a stand- 
ing wall 106 and a side wal 107. A siwly path 106a fx 
supplying a mist of cutting oi from the outside is fonrnd ss 
within a thidmss of the standing wall 106. Besides, a 
waD member 108a is bolted to the rear of the standing 
wall 106 to form a dosed room lOa Here, the supply 



path 106a is open to the dosed room 108. 
[0081] Tbe front case frame 105b comprises a stand- 
ing wall 109anda6pindlecase 110. lYiestancfing wall 
109 is bolted to the rear case frame 105a. As shown in 
FIQ. 6, a through hde 109a, in which the spindle 1 1 1 is 
inserted, is formed for every spindle 111 in front of the 
dosed room 108. 

[P082] The spindle case 110 comprises an extemal 
square wall 1 1 2 for surrounding plural spindles 1 1 1 , and 
an intenfnedate wall 113 for surrounding each spindle 
111 thereinside. 

[0083] As shown in FIQ. 6, a drcular through hole "a" 
isformedatthefrontof the external wall 112 for every 
spindle 111. Besktes. a front face cover 114, in whkii 
the spindle 111 isirserted,istx>ltedtothefrontof each 
through hole "a". 

[P084] Each spindle 111 comprises a front part of 
large (fiameter 111a and a rear part of short (fiam^ 
1 1b^ and is rotatafcrfy supported at a fixed position on the 
front case frame 105b tyy means of bearings 115 
engaged with the through holes *a" and bearings 116 
engaged with the through holes 109a. A straight 
through hde "b* for cutting oil is piovkled to the axial 
center of each spindle 111, and a front part b1 of tfie 
straight through hole V is enlarged in diameter. 
[P085] Here, 117 Isa over memt)er to cover tfie front 
of the front face cover 114, fixed to each spirxJIe 111. 
The numeral 1 18 is an ofl seal fixed to the inskJe of the 
front face cover 114. 

[0086] Atod hoMer 120 having atod 119 is engaged 
with the front part b1 of the through Me V for cutting 
dl. Through holes c1, c2 for cutting ofl are formed to 
each axial center of the tool 1 19 and the tod hdder 120. 
[0087] The rear of each spindle 111 is k)catedir«kie 
a hde 1 06b provkied at the standing wall 1 06 of the rear 
case frame 1 05a, and the bade of through hde V is air- 
tightiy open to the dosed room 108 through a sealing 
memt>er 121. 

IQOSq Each spindle 111 is driven by a spindledriving 
motor 123 mounted to the heed frame 104. A conaete 
construction is as fbOowa 

[0089] A driving sfiaft 125 combined with an output 
axle 124 of ttte spindle driving motor 123 is prcvUed to 
tfie front and rear case frames 105a, 105b so as to k)e 
rotated freely at a fixed positkxi. BesMes, a driving gear 
1 26 is provkJed to the front of the driving shaft 1 25. 
[0090] Moreover, adrivengear 127 is fixed to the rear 
of each spindle 1 1 1 , and connected to the driving gear • 
126 by means of a line of plural ffitemnediate gears 12a 
Each spindle rotates approodmately at a speed of less 
than 500 rotations per minute. 
[0091] A wort^'ece locking table 129 is provkJed in 
front of thus constructed multi spindle head 103 so as to 
k)cate in a relative positkxi to the bed 101. A surround- 
ing frame member 130 is fixed around a workpiece sup- 
porting face 129a of the workpiece kxddng table 129. 
[0092] The numeral 131 is a cover det/k^enxxinted to 
the front of the multi spindle head 103 so as to be 
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retractable in the longitudinal directions f 1 , f2 as well as 
t>e displaceak)le ipward around a pivot 132. When 
machining the worl^eoe V, the cover device 131 
closely contacts the surrounding frame member 130, 
surrounding the workpiece V and the front of the nruHi s 
spindle he^ 103 wHh the bottom opea 
[0093] The numeral 133 is a guidng hopper for chps 
and cutting oil. covering the bottom of the ocver device 
131. In addition. 134 is a guiding iacB device to guide 
cutting oO dropping off the guiding hopper 133 to a io 
proper position. 

[0094] The numeral 135 is a cutting dl atomizing 
device to produce a nrsst of cutting oil, comprising a 
compressed air supply pipe 136. a filler 137a, a pres- 
sure control unit 137bi an atomizing device 137c ard a is 
cutting oil transmitting pipe 137. The cutting oO transmit- 
ting pf)e 138 conrvnunicates with the supply path 106a 
through a pipe 139, and an electroinagnetic valve 140 is 
provided in the middle of the pipe 139 so as to be 
opened or closed timely. 20 
[0095] Exanples for use and operation of the atxyve 
device are as follows. 

[p096] When fixing the wort^)ieoe W, the canriage 
102 is displaced from a position shown in FIGL 4 to the 
backward directk)n fZ. Accordingly, the front edge of the ss 
cover device 131 separates from the sun-ouncfing frame 
member 130. Then, tfie cover devk)e 131 is extended to 
the maximum in the lonsptucfinal directxsn by an unillus- 
trated energizing means. Aftenward. the cover devk^e 
133 is retracted ufiward around the pivot 132 from a so 
position shown in FIG. 4, thereby securing a wide work- 
ing spaca In this stat0, the worlq3iece "Wis fixed to the 
workpiece supporting face 129a of the worl^'ece lock- 
ing laUe 129. 

[0097] ITien^ the cover devk» 131 is put back to the 3s 
original position, and the spindle driving motor 123 is 
operated. Accordingly, rotary force of the motor 123 is 
transmitted to each spinde 111 through the gears 126, 
127, 128. and each spindle 111 rotates snrmlhly at a 
speed of less than 5000 ralatkm per minute^ gukied by 40 
thebearings115. 116. 

[0098] On the other hand, the electromagnetic valve 
140 is opened. Then, compressed air s^3plied from the 
compre ss ed air siyplyp^pe 136 fkawsinskJe the atom- 
izing device 137c. and the atomizing devtoe 137c gener- 4s 
ates a mist of cutting oil under an atomizer theory 
[0099] After reaching inskle the ctosed room 108 via 
the stf)ply path 106a. a mist of cutting oO is supplied into 
the through hole "b" for cutting 0I of each spindle 111 
therefrom, ftewing in the fonwaiddirecttonfl. The seal- so 
ing means 121 helps a mist of cutting oil in the ctosed 
room 108 to fk>w into the through hole "b" for cutting oil 
without any leakage to the outside during rotations of 
thespinde 111. Since the spindle 111 rotates at a com- 
paratively k>w speed, a mist of cutting oil ftowing Inside ss 
the through hole V for cutting oil is not much affected 
by the centrifugal force caused by rotations of the spin- 
dle 1 1 1 . Therefore, the mist is hardly liquidized or sepa- 



rated into each component of tfie cutting oil due to the 
difference of relative density of conrponents. but distrib- 
uted equally in the through hole "b" for cutting oil. 
[D100] A mist of cutting oO is comparatively equally 
spouted from the tip of the tool 119 through the tool 
holder 1 20 and the through holes c1 . c2 fbr cutting oil of 
the tod 119. 

10101] Then, the carnage 102 is dsplaced in the for- 
ward drection f1. [Xjring this dsplacement. the front 
edge of the cover devce 131 is pressed to contact wHh 
the back of the surrounding frame member 130. After- 
ward, the cover devk:e 131, being pressed, is shortened 
in accordance with the fonvaid diqptaceniem of the c^^ 
riage 102 against the elasticity of an unillustrated ener- 
gizing means. 

[0102] When the carriage 102 is displaced fonvard for 
afixed distance^ the tod 1 19 reaches the worl^ece V 
and machines it Because a mist of cutting dl spouts 
flrom thet|pofthetod119 during this machining , it lubri- 
cates rec^ired parts effectively, even if the tod 119 
nnachlnes deep parts of the worls3iece "W. 
[01 03] In this invention, a mist of cutting od is suppOed 
into the spindle 111 through the through hde V of the 
spinde 111 (ftjring rotations thereof. Therefore, no 
atomizing nozzle is necessary in the spinde 111. whk;h 
is effective espedally when a narrow spindle 111 is 
required. 

[0104] When removing the woriqpiece whose freat- 
ment is done from the woriqsiece locking table 129. pro- 
cedures are revers to tfiose In mounting the workpiece. 
[0105] The second embodiment of this invention is 
descrit>ed as the following. FIQ. 7 is a sectional side 
view showing a main part of the machbie tod having a 
multi spindle heed related to this embedment, and FIQ. 
8 is an enlarged sectional view of the spinde head. 
[0106] In this embedment, the back d the through 
hde Vfrx* cutting dl of each spindle 111 is sealed bya 
lapping ntentber 1 1c. BeskJes. a cave hde b2, which is 
an opening for the through hde 1)" for cutting oa, is pro- 
vkfed in the nvddle of the length d each spindle 111. 
[0107] Moreover, a space between the front and rear 
bearings 115. 116of each spinde 111 in the front case 
frame 105b Is formed into a dosed space ml by means 
of firont and rear seating members si . 82. A supply path 
112a is provkJed to an outer wall 112 d each dosed 
space ml to supply a nvstd cutting dl from the outskJe 
to the insida Here, the sealing means si. s2 keep the 
dosed space ml airtightly. 

[0108] Apath113aisfbmiedtoathkd€partofaninter- 
medate waD 113 to discharge lubricant and cutting dl 
backward. Other constructions are the same as in the 
atxjve embodmeni 

10109] When using the machine tod. the decfromag- 
netic valve 140 is opened in accordance with necessity 
dulng rotations of each spinde 1 1 1 . so that the atomiz- 
ing device 1 37c produces a mist of cutting oil. The mist 
Is supplied into tfie dosed space ml through the simply 
path 1 12a, and then into the through hole V for cutting 
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a1 through the cave bole b2 to spout from the lip of the 
tool 119. Accordingly; this embodment also has the 
same effects of the above emtxxiimenL 
[0110] InthiservAxxfiment an the closed spaces ml 
of each spindle 111 can k>6 comt)ined to form one s 
space, so that a mist of cutting oil may be si9)plied into 
this space. 

[0111] Characteristic parts of the third embocfiment 
are described as the iDlkMving. Fia 9 is a sectional side 
view sficwing a main part of the macfvne tool having a io 
multi spindle head related to this embodiment. FIG. 10 
is an enlarged sectional view of the spindle head, and 
Fia 11 is a view taken along the line xl-xl of Fia 10. 
[0112] In this embociment, each spindle 111 has a 
uniform diameter over the wfide length. As in the sec- is 
ond embodiment the back cH tfie through hole V for 
cutting oil is sealed by Itie tapping merrto W\c and 
the cave hole bZ, which is an opening for the through 
hole V for cutting o3, is provided to the front of each 
spindlelll. 20 
[0113] An intermediate plate 151 and a room wall 
member 152 are fixed to the front face of the front face 
cover 114 and an intermediate plate 151, respectively. 
TTie sealing ment)erB si. s2 are provUed to the front 
arxJ back of the above cave holes b2 in the room wall 2s 
member 1 52, and a space therebetween is formed into 
a dosed space ml. The room wall rneprber 152 is pro- 
vided with a supply path 152a to supply a mist of cutting 
oil from tfie outside to tfie inside of tfie closed space ml . 
[0114] The numeral 152b is a path to discharge cut- 30 
ting oil leaking out the sealing mentos si. e2 to the 
outside, and 141 is a rnig menrfoer to hoU an ofl seal 
118. 

[011$] Other constructfons are the same as in ttie 
alX3ve embodiments. as 
[0116] During use, the atomizing de^ 137c gener- 
ates a mist of cutting oil. The mist is sif)plled into tfie 
ctosed space ml through the supply path 1 52a, and then 
into the through hole "b* for cutting ofl through the cave 
hole b2 to spout from the tp of the tool 119. 40 
[0117] In this eiTtxxfiment as well, all the ctosed 
spaces ml of each spindle 111 are combined to form 
one space; 80 that a mist of cutting 08 may be 8if)plied 
into this space 

45 

THE THIRD INVEMTION 

[0118] FIG. 12 is a sectional sUe view showing a main 
part of a machine tool having a muW spindle head 
related to the emtxxJiment of this inventton, and FIGL 13 so 
is an enlarged view of the spindle head. 
[0119] In these drawings, tfie same marks are given to 
tfie same positfons as in tfie embocfiments of the sec- 
ond inventton to simpfify an explanatnn. 
[0120] Each spindle 111 is provided with a straight 55 
tfvough fiole V having a corrparatively large diameter 
at axial center thereof, and a front part b1 of tfie ttvouOh 
hoto b has a larger diameter. 



[0121] A tool hoUer 120 fixing the tool 119 is fitted to 
the front part b1 of the through hole "b*. 
[0122] A straight cutting oil supply p(pe 221 having a 
thinner diameter than the through hole V is provided 
inside the through hole V concentrically with tfie spin- 
dle 111. The rear of the si^iplyppe 221 istocatedinthe 
hole 106b of the standing waD 106 of the rear case 
frame 105a, and is open to the ctosed room 108 fixed on 
the standing wall 106 through connecting merr4>erB 
222a. 222b and packings. Besides, the front thereof is 
tocated in the through hole c2 for cutting oil of the tool 
hokier120. 

[0123] In this case; a bearing 223 is provided between 
the firont of the cutting oil supply pipe 221 and the 
through hole V so tfiat the cutting oil supply pipe 221 
may not prevent the spinde 1 1 1 from rotating srnootNy. 
In addition, tfiough it is not illustrated, a proper sealing 
means is provUed between an outer face of the cutting 
oil sipplty p9>e 221 and an inner circumferential face of 
the through hole "b* to prevent a mist of cutting oil 
spouted from the front of the cutting oil sufjply pipe 221 
fromftowing backward in the through hole V. Afiller or 
labyrinth sealing is used for the sealing means. 
10124] Other constructions are the same as in the first 
embodiment of the second inventioa 
10125] Examples for use and operatton of the abcve 
devtoe are as fbltows. As in tfie atxjva invention, the 
workpiece *V is fixed to the wori<piece supporting face 
1 29a of the woriq^xece tocking table 1 29. and the spindle 
driving nrxytor 123 is driven to rotate each spindle 111. 
[01 26] While each spindle 111 is rotating, the cutting 
oil supply p'pe 221 remains irrotational, t>ecause it is 
fixed to the standing wall 106. Here, the t>earing 223 
surely prevents tfie cutting oil supply Pipe 221 from con- 
tacting with the spindle 1 1 1 . 
[01271 On the other fiand. as in tfie akxjve inventton, 
the electromagnetic valve 140 is opened in accordance 
wHh necessity. Therefore, compressed air SMppfied from 
the compressed air supply pipe 136flows into the atom- 
izing devtoe 137c. aixJ tfien the atomizing devtoe 137c 
generates a mist of cutting oil under an atomizer theory. 
[0128] After reaching inside the closed room 108 via 
the sujaply path 106a. the mist is supplied irito each cut- 
ting oil supply pfpe 221 therefrom, and flows thereinskie 
inthefbnvarddirecttonfl. Even white tfie spindle 111 is 
rotating, tfie mist flowing insxie the cutting oil supply 
pipe 221 is not affected by the centrifugal force caused 
by rotations of the spindle 111, because the cutting oil 
supply pfpe 221 itself does not rolata Accordingly, the 
mist Is neitfier Ik^ukfized due to tfie centrifugal force nor 
separated into each conrponent due to the diflierence of 
relative density of components of tfie cutting oil, thereby 
distributed eqielly in the cutting oil siwly pipe 221. 
10129] The cutting oil soon spouts from the front of the 
cutting oil supply pipe 221 , and ttien spouts from the tip 
of the tool 119 through the tool hokfer 120 and the 
through holes c1. c2 for cutting oil of the tool 119 in a 
comparatively equally distritxited statSL 
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[0130] Next the carriage 2 is displaced in the forward 
direction f1 as in the above invention. Accordingly, the 
tool 119 gets at the wor^piece "W, and machines it 
During this machirwig, a mist of cutting oil passing 
through the cutting oil supply pipe 221 spouts from the s 
tip of each tool 119. and lut>ricates effectively required 
parts, evenrf each tDoll 19 machines deep parts of the 
workpieoe V. 

Claims 10 

1. A spindle device for, machine tool comprising: 

a main spindle (3) having a tool holder (8) and 
a tool (30) at the tip thereof; is 

axial holes (10c» 3b) provided at the center of 
said spindle (3). extending from the outer end 
to the tiip end off the main spindle (3); and 

20 

a cutting o9 supply pipe (25) provided in said 
axial hole (10c), said cutting ofl supply pipe 
being irrotatalsle regardless off rotations off the 
main spindle (3); 

wherein a mist of cutting oil is supplied from the 2b 
outer end of the main spindle (3) into the cut- 
ting oil supply pipe (2S), and spouted from the 
tip of the tod (30). 



a cave hole (b2) provided to an outer periphery 
of each spindle (1 11) in the midde of the length 
thereof, said cave hole (b2) communicating 
with the through hole (b) for cutting oil provided 
at the center of the spindle (1 1 1) in longitudinal 
direction thereof; and 

a closed room (ml) provided ttetween bearings 
to surround said cave hole (b2); 
wherein a mtet of cutting oO is supplied into said 
closed room (ml) from the outside. 

5b A multi spindle head for machine tool as set forth in 
daim 2 further comprising: 

a cave hole (b2) provided to an outer periphery 
of each spindle (111) at the tip thereof, said 
cave hole (b2) communicating with the tfvough 
hole (b) fbr cutting oil provided at the center of 
the spindle (111) In lon^tudinal direction 
thereof, and 

a closed room (ml) provided between bearings 
to surround said cave hole (b2); 
wherein a mist of cuDing oil is supplied into said 
closed room (ml) from the outsida 

6. A multi spindle head fbr machine tool comprisirig: 



2. A muHl spindle head tor mach^ tool comprising: so 

plural spindles (111) arranged in the same 
direction, each of which has a tool (1 19) at the 
tip thereof; 

35 

a through hole (b) fbr cutting oil provided at the 
ceiTter of each spindle In lon^tudlnal direction 
thereof; 

a through fide (c1) for cutting oB provided in 40 
the tod (119) at the tip of each spindle (111), 
said through hde (c1) communicating with said 
through hde(b); 

wfierein a mist off cutting oil is suppGed into said 
through hde (b) from the outsida 4s 

3. A multi spnde head for machine tod as set forth in 
daim 2 further oonprising: 

a closed room (108) Integrated with tfiespinde so 
head; 

wherein the rear of each spindle (111) pro- 
trudes in said closed room (108); and 
wtierein a mist off cutting ofl is supplied into said 
closed room (108) from the outsideL ss 

4. A multi spnde head for machine tod as set forth in 
daim 2 furtfier oonprising: 



plural spindles (111) arranged in the same 
direction, each of which has a tod (1 19) at the 
t|> thereof; 

an axial through hde (b) provided at the center 
of each spindle (111); 

a cutting dl supply ppe (221) inserted into 
each through hde (b), said cutting dl supply 
pipe being iiTolalable regardless of rotations off 
the spindle (111); 

a through hde (c1) for cutting dl provided in 
the tod (1 19), said through hde (c1) oomrrufii- 
cating with the t|f> off said cutting oO supply pipe 
(221); and 

a closed room (108) integrated with the spindle 
head; 

wherdh the rear off said cutting dl supply pipe 
(221) protrudes in said dosed room (108); and 
wtierein a mist d culling dl is supplied into said 
closed room (108) from the outsida 



9 



EP0978350A1 




10 



EP0978350A1 



F I G. 2 




EP0978350A1 



F I O. 3 




EP0978350A1 



F I O. 4 



o 




13 



EP0978350A1 




EP0978350A1 




EP0978350A1 




EP09783S0A1 




EPO 978350 A1 




18 



EP0978350A1 




19 



EP09783S0A1 



FIG. 11 




20 



EP0978350A1 



F I O. 12 




21 



EP0978350A1 




22 



EP0978350A1 



INTERNATIONAL SEARCH REPORT 



HHM W Mt wot 

PCT/JF98/05931 



A. jCLASSfflCVlim OF SUBIGCr MATTER 
Zat.Cl* B23D11/10, B23B39/16 



(gQorlDbfllhi 



EPO^Munich 
6 



a FtRLDSSEARCHQ) 



lat.Cl* B23Q11/I0, B23D39/I6r B23B47/00, F16R7/32 



Oitmfo Shim Koho 1940*1§99 
Kokai Jitsayo Shican fioto 1971--1999 



Kalx> 1994-^1999 



C MGUMBKISO0IQnnB>TOBeilEI£Wtt^ 



JPr 4-144709, h CTongaa Kaisha Toshino selklTI 
19 May, 1992 (19. 05. 92), 

Claiaa i page 3* laimx right eolom, linea 8 to 16 
Pig. 1 

JP, 4--189445, A (Hitachi Salko, Ltd.), 
7 July, 1992 (07. 07. 92) r 
ClaiM ; Fig. 1 

Microf ila of Japanesa Utility Modal Application 

No. 57-111630 (Laid-opan Ho. 59-17147) 

(Toyota Motor Corp..), 

2 February, 1984 (02. 02. 84), 

Page 4, line 14 to page 5, line 5 ; Fig. 2 

JF, 7-184277, A (Foji Heavy Xaduatries Ltd.)r 
27 June, 1995 (27. 08. 95), 
ciaiaa ; Far. No. [00181 i Fig. 1 
(Fasilyt none) 



X 

Y 



1 

2-5, 6 



If 8 



Ir 8 



2-5, 8 



0 



Minadtote 



oTBdrC 




25 February, 1999 (25. 02. 99) 



Due of nafliqg cf dbo l 

9 March, 1999 (09. 03. 99) 



Japanese Patent Office 
FoiB FCr/iSA/210(«Md sbcd) Qtllf 1992) 



23 



EP0978350A1 



IKIERKAIIQHAL SEARCH REFOirr 



tMioMlaivliadasKow 
PCT/JP98/05531 



CrCDoUasilJcn). IXXllMQmSCONSg)eRB>TOBBRBLBVANT 



CMegofy* 



Microfilm ot Japanese oeilltj Model Applleatlmi 
HO. 62-166953 (Laid-open No. 1-71049) 
(Koaatfltt Ltd.)# 11 Kay# im (11. 8»>, 
Page 3, Xiaes S to 16 | Fig. 1 



2*5r 6 



24 



